1. This resolves a long-standing conjecture (see, eg, [JT] ).
Introduction
In 0 this paper, we determine the stability of magnetic (or Abelian Higgs) vortices. These are 1 certain critical points of the energy functional It is easily checked that such configurations (if they satisfy (7)) have degree proof of Theorem 1. A block-decomposition for the linearized operator is described in Sect. 4. This approach is similar to that used to study the stability of non-magnetic v ô ortices in [OS1] and [G1] . In Sect. 5, we establish the positivity of certain blocks (those corresponding ü to the radially-symmetric variational problem, and those containing the translational 
2.

The -Vortex
In this section we discuss the existence, and properties, of -vortex solutions.
2.1.
Ä
Vortex solutions. The existence of solutions of (GL) of the form (8) . Using the ODEs ( (11)- (12)) we can derive the equation 
3.
The Linearized Operator
In ® this section, we introduce the linearized operator (or Hessian) around the¯-vortex, and ª identify its symmetry zero-modes.
3.1.
¡ Definition of the linearized operator. W°e work on the real Hilbert space
W°e define the linearized operator,
. The result is 
has a negative eigenvalue.
3.3.
¡ Gauge fixing. In order to remove the infinite dimensional kernel of
from gauge symmetry, we restrict the class of perturbations. Specifically, we restrict
tö the space of those perturbations
Integration by parts gives the gauge condition
As is done in [S], we consider a modified quadratic form 
replaced by the complex-linear operator
Here we have used the notation 
is a counter-clockwise rotation in which is described in this section, is essential to our analysis. In particular, the translational zero-modes each lie within a single subspace of this decomposition.
The decomposition of
In what follows, we define, for convenience, It will also be convenient to work with a rotated version of the operator 
Proposition 3. There is an orthogonal decomposition
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Properties of
We have the following: 
which q is non-negative, with no zero-eigenvalue for 
5.°Stability of the Fundamental Vortices
In this section we prove the first part of Theorem 1. Specifically, we show that for some 
È
A maximum principle argument. Removing the equality in Proposition 5 requires more ä work. First, we establish an extension of the maximum principle to systems (see, e Q g, [LM,PA] for related results). We will use this also in the proof that the translational zero-mode is the ground state of 1 (Sect. Hence, due to (28) and (26), it suffices to show that
. Proposition 6 then implies 
This s result was established by different means in [ABG] . (35)- (36)) around 1, @ these linearized equations can also be written
5.4.
È
Positivity of
Proof. This is a simple computation using the fact that the first-order equations (31-32) hold.
G H I
This relation holds also on the level of the blocks. A straightforward computation gi 
